Ultrastructural evidence of mitochondrial abnormalities in postresuscitation myocardial dysfunction.
Though there is evidence to implicate that the mitochondrion may play an important role in the development of postresuscitation myocardial dysfunction, limited data are available regarding the ultrastructural alterations of the mitochondria, mitochondrial energy-producing ability, and their relationship to postresuscitation myocardial dysfunction. This study was designed to determine whether mitochondrial abnormalities contribute to the development of postresuscitation myocardial dysfunction. Fifteen anesthetized male Sprague-Dawley rats were randomized to: (1) global myocardial ischemia/reperfusion, in which 8 min of ventricular fibrillation was induced and successful defibrillation was achieved after 6 min of cardiopulmonary resuscitation (CPR); (2) global myocardial ischemia, in which ventricular fibrillation and CPR were performed without defibrillation attempt; and (3) sham control. Myocardial function was significantly impaired after resuscitation. Mitochondria were massively swollen in global ischemic hearts and mildly swollen in the resuscitated hearts. Concomitantly, ATP levels abruptly declined during global ischemia and partially recovered after resuscitation. Furthermore, mitochondrial abnormalities were supported by the incapability of utilizing energy substrates manifested by the accumulations of intramyocellular lipid droplets and glycogen deposits. In this model of cardiac arrest and CPR, the presence of ultrastructural mitochondrial abnormalities, further evidenced by the incapability of utilizing energy substrates and impairment of energy-production, might, in part, contribute to the development of postresuscitation myocardial dysfunction.